Abstract-Using the methods of molecular hydrodynamics, structural-conformational studies have been performed for a number of cellulose valerate and acetovalerate samples in the molecular mass range M = (58.1-464.3) × 10 3 and with a mean degree of substitution of 182.4 with respect to valeric acid isomers. The conformations of valerate substituted cellulose molecules are characterized by an increased local packing density of monomer units. The molecular conformations are quantitatively described in terms of the helix formed by the succession of vectors connecting glycoside oxygens of a chain. The molecular-hydrodynamic and conformational characteristics of cellulose valerate are compared with the corresponding characteristics of cellulose myristate.
INTRODUCTION
The high equilibrium rigidity of cellulose ester molecules and the feasibility of replacement of hydroxyl groups with side substituents affecting the amphiphilicity of a polymer define the ability to form mono and multilayer Langmuir-Blodgett (LB) films based on cellulose esters [1] . Cellulose and its deriva tives have found wide use as membrane materials. LB films based on esters of cellulose with alkyl substitu ents were first described in [2, 3] . Aliphatically modi fied cellulose is currently used in the manufacture of pervaporation membranes [4, 5] .
Interest in the molecular studies of cellulose ali phatic derivatives is associated with the significance of these polymers for practice and due to the absence of systematic investigations for a wide array of aliphatic substituents. Experiments in this field mainly concern such issues as the detailed knowledge of molecular dimensions, thermodynamic rigidity, conformational properties of molecules, and the structure of a polymer in the condensed state: that is, points that are impor tant for creation of polymer materials meeting the demands of supramolecular chemistry [6] [7] [8] [9] [10] .
Earlier [9, 10] , the conformational-structural studies of aliphatically substituted cellulose derivatives were performed for cellulose myristate (CM) and ace tomyristate (CAM) in dilute solutions via the methods of molecular hydrodynamics. It was shown that the structure of macromolecules in dilute solution is typi cal for hairy rod polypeptides. The role of the rigid rodlike core of CM and CAM macromolecules is played by the doubled polyglucan chain, while myristinside chains function as the hairy component. This investigation continues our previous studies on the example of valerate substituted cellulose ester. We examined eight samples of cellulose valerate and acetovalerate with a mean degree of substitution of 182.4 with respect to valeric acid residues.
EXPERIMENTAL
Cellulose valerate and acetovalerate samples were synthesized as described in [11] from trifluoroacetic anhydride in trifluoroacetic acid on the basis of acetic and valeric acids. When a small amount of acetic acid residues was incorporated into molecules, the solubility of the as modified polymer was improved; as a conse quence, the hydrodynamic properties of solutions could be investigated in a wide molecular mass range. We studied eight cellulose valerate and acetovalerate sam ples differing in the skeleton and valeric acid isomers used as side substituents: C 6 O 2 H 7 (OH) 3 -x -y R 1x R 2y , where R 1 = CH 3 -CH 2 -CH 2 -CH 2 -CO-(n valer ate), (CH 3 ) 2 CH-CH 2 -CO-(iso valerate), or (CH 3 ) 3 C-CO-(pivalate) and R 2 = CH 3 -CO-(ace tic acid residue). The degrees of substitution per 100 chain units with respect to valeric (100x) and acetic (100y) acids, as estimated by elemental analysis, are summarized in the Diffusion coefficients D were determined in the same solvent at 24°C in a polarization diffusometer , in accordance with an almost ultimate dilution. Diffusion interferograms were treated by the method of maximum ordinates and areas under con centration gradient curves [12] . Diffusion coefficients D were calculated from slopes of the concentration boundary dispersion σ 2 versus time t curves: D = σ 2 /2t. The mean refractive index increment was estimated from areas under the interference curves as (dn/dc) av = 0.052 cm 3 /g.
The flotation coefficients (−s 0 ) for samples in chlo roform (24°C) were measured on a 3170/B analytical ultracentrifuge (MOM, Hungary) equipped with a polarization interferometric accessory [12] . The strat ifying two sector cuvette with a PA insert was used. The rotor rotation speed was 40 × 10 3 rpm. Experi mental dependences of ln (x) (x is the coordinate of a maximum on the concentration gradient curve) on time of flotation t were represented as straight lines. The values of (−s) were calculated from slopes of the experimental curves via the formula −s = ω ( 1 ) The exponents in equations for [η] and D are greater than 0.5 (this is especially noticeable in the equation for [η] ). This circumstance is typical for cel lulose and its derivatives; it results from the draining effect of molecules that is associated with their enhanced equilibrium rigidity [13] .
The temperature coefficients of intrinsic viscosity (table) are negative in sign, and their absolute values are high. This circumstance indicates that the volume swelling of a polymer plays the secondary role when the quality of the solvent is improved with increasing temperature and that the equilibrium rigidity and draining of molecules are marked.
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